Dissecting the signaling pathways that mediate cancer in PTEN and LKB1 double-knockout mice.
Double knockout of PTEN and LKB1-genes encoding phosphatase and tensin homolog and liver kinase B1, respectively-leads to the spontaneous development of cancer in mice. PTEN converts phosphatidylinositol (3,4,5)-trisphosphate (PIP3) to phosphatidylinositol (4,5)-bisphosphate (PIP2), whereas LKB1 activates the 5' adenosine monophosphate-activated protein kinase (AMPK). The kinase AKT and the kinase complex mTORC1 may play key roles in carcinogenesis and are components of signaling pathways that also contain PTEN and LKB1. We propose that via activation of AKT and mTORC1, the double knockout of PTEN and LKB1 contributes to distinct cell-specific aspects of tumor development and progression. Whereas mTORC1 promotes cancer initiation and progression through cell growth, survival, and proliferation, independent induction of the immune inhibitory molecule PD-L1 by activated AKT enables the tumors to evade immunosurveillance.